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THE NUTRITION OF THE MOUSE. VI. GROWTH RATES OF
TWO STRAINS ON STOCK RATIONS AND ON
PURIFIED DIETS*
PAUL F. FENTON, GEORGE R. COWGILL, AND MARI A. STONE
When we began a study of the nutritional requirements of highly
inbred strains of mice, the immediate problem facing us was the selec-
tion of a suitable stock ration. Many such feeds are commercially
available, but advertising claims would lead one to regard most of them
as equally superb. To gain some information on this matter we studied
the growth rates of two strains of mice on various stock rations. Since
these studies were carried out over a period of several months and
since the procedure of maintaining the colony had not been completely
standardized, it was deemed advisable to select as point of reference
a synthetic diet whose composition could be exactly duplicated month
after month. Since the information obtained might be of interest to
others dealing with mice, it was decided to report these results.
Experimental
Mice of the C57 and A strains were obtained from Dr. L. C. Strong
and Dr. A. Gorbman of the Department of Anatomy, Yale University
School of Medicine. At this time most of the animals were between 21
and 28 daysold. In laterstudies theoffspringof these animals were used.
In each case the young were weaned when 21 or 22 days old. In the
early experiments one male and one female were placed together in a
cage. This was done because of the prevalent belief that mice will not
mate satisfactorily unless they are raised together from an early age.
Later work showed this to be unfounded, and the practice was then
discontinued. Thus, in most of this work the animals were kept in their
individual cages during the time that growth records were kept. This
practice is much more desirable from the nutritional standpoint, since
it affords each animal an equal opportunity to secure food. The-cages
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used in this work are of all-metal construction with wire-screen bottoms
and fronts. They are housed in an air-conditioned room at 750 F. and
50 per cent relative humidity. Food and water were supplied ad libitum.
The animals were weighed once each week until they were 10 weeks
old. The commercial rations studied were Purina Dog Chow and Purina
Laboratory Chow. As a point of reference a synthetic diet (No. 101)
was used. This diet had the following composition:
Per cent
Casein (vitamin-free) ....................... ............... 23
Dextrose, C. ....................................... 60
Crisco ...................................... 10
Sure's Salts4 No. 2 .............. ........................ 5
Ruffex ......................................
Each 100 grams of diet was supplemented with the following:
Cod-liver oil concentrate ................................ 200 mgm.
Linoleic acid ........... ..................... 270 mgm.
Choline ................................ 150 mgm.
p-Amino-benzoic acid ................................ 100 mgm.
Inositol ................................ 100 mgm.
Thiamine ........... ........................ 0.5 mgm.
Pyridoxine ............ ....................... 0.5 mgm.
Riboflavin ................................... 1.0 mgm.
Nicotinic acid ............... .................... 1.0 mgm
Calcium pantothenate ................................... 3.0 mgm.
Alpha-tocopherol .................... ............... 6.0 mgm.
Diet 114 was also a synthetic ration and was constructed to de-
termine whether thegrowth of the mouse could be increased above that
observed with diet 101.
For this purpose the casein content of the diet was increased to 30
per cent, Crisco to 15 per cent, salts to 7 per cent, and Ruffex to 3
per cent. Dextrose was decreased to 45 per cent. Cod-liver oil con-
centrate, linoleic acid, and alpha-tocopherol were increased by 50 per
cent, while the water-soluble vitamins were increased by 33 per cent.
Diet 102 consistedofacommercial feed 80percent, dried brewer's yeast
10 per cent, and dried milk 10 per cent. The particular commercial
feed used in the ration had been found to be rather inadequate when
used alone. Diet 109 was a ration suggested by Cerecedol and consisted
of 10 parts rolled oats, 3 parts dried milk, and 2 parts dried brewer's
yeast. Diet 125 was more elaborate and had the following percentage
composition: wheat germ, 35; casein, 20; dried milk, 20; Sure's Salts
No. 2, 4.8; dried brewer's yeast, 10; Crisco, 10; and cod-liver oil con-
centrate, 0.2.
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Results
Growth curves were obtained on 256 animals. Figure 1 shows the
results obtained with animals of the parent generation, while Fig. 2
shows the growth of the offspring (F1 generation). ale and female
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FIG. 1. Growth curves of Cr and A strain mice of the parent generation.
mice of the parent generation of both strains grew better on the
synthetic diet 101 than they did on Purina Dog Chow. Diet 102 was
definitely inferior despite the addition of dried yeast and dried milk to
a commercial feed of inferior quality. Purina Laboratory Chow gave
growth approximately equal to that observed with diet 101. The two
rations are of approximately equal protein content. Dog Chow contains
smaller amounts of the water-soluble vitamins, and the protein it con-
tains is of somewhat lower biological value than that found in the
Laboratory Chow. Although Laboratory Chow gave very creditable
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FIG. 2. Growth curves of GC and A strain mice of the F, generation.
growth, it soon became clear that maximal growth had not yet been
obtained. Cerecedo's stock diet (No. 109 in this study) gave growth
superior to that observed with diet 101. It remained to be determined
whether the composition of the synthetic ration 101 could be altered
so as to support better growth. The result was diet 114 which acalully
did give better growth than diet 101. A final attempt was made to
construct a superior stock ration. The startng point was a ration de-
scribed by Mendel and Hubbell3 containing casein, milk powder, wheat
embryo, lard, and a daily supplement of dried yeast. The inclusion of
salts and cod-liver oil concentrate and the incorporation of the yeast in
the diet resulted in diet 125. Unfortunately a few animals developed
diarrhea when fed this ration and thus reduced the average weight of
the group below that observed with most animals.
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It is of interest to point to the fact that the weaning weights of the
F1 generation mice havebeen progressively increased bymaintaining the
parent generation under conditions suitable for nutritional experiments.
Most of the breeding colony was maintained on Purina Laboratory
Chow. The rate of growth of our F1 generation mice during the two
weeks following weaning was considerably greater than that of the
parent generation. Although the synthetic diets 101 and 114 gave
excellent growth, they were utterly inadequate to support reproduction
and lactation.2 Obviously the nutritional needs for reproduction and
lactation require special investigation. Such studies are now being
carried out. It has been possible to devise synthetic diets which permit
reproduction and lactation to becarried onwith a fairdegree of success.2
Summary
Growthof256 miceoftheC5 and Astrains on several stock rations
and synthetic diets has been studied. Better growth could be obtained
on synthetic diets by increasing the protein, fat, mineral, and vit
content at the expense of the carbohydrate. Several stock rations are
described which gave excellent growth. There are indications that the
growth performance of young mice can be improved by modifications
in the dietary regime of the parent animals.
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